
Journal of Physics: Conference
Series

     

PAPER • OPEN ACCESS

The implementation of integrated remediation with
conceptual interactive learning on momentum and
impulse in senior high school
To cite this article: H T M Silitonga et al 2019 J. Phys.: Conf. Ser. 1171 012053

 

View the article online for updates and enhancements.

You may also like
Misconception Types Analysis
onMechanism of Evolution
Helmi, Nuryani Y Rustaman, Fransisca
Sudargo Tapilouw et al.

-

The implementation of problem-based
learning modules to decrease
misconception on Newton’s law topic
N Sari, Murniati and S Ilyas

-

Development of HATRADI : a four tier test
for diagnostic student misconception in
heat transfer concept
H Y Suhendi and R Ardiansyah

-

This content was downloaded from IP address 18.118.137.243 on 07/05/2024 at 15:42

https://doi.org/10.1088/1742-6596/1171/1/012053
https://iopscience.iop.org/article/10.1088/1742-6596/1175/1/012169
https://iopscience.iop.org/article/10.1088/1742-6596/1175/1/012169
https://iopscience.iop.org/article/10.1088/1742-6596/1460/1/012137
https://iopscience.iop.org/article/10.1088/1742-6596/1460/1/012137
https://iopscience.iop.org/article/10.1088/1742-6596/1460/1/012137
https://iopscience.iop.org/article/10.1088/1742-6596/1918/2/022015
https://iopscience.iop.org/article/10.1088/1742-6596/1918/2/022015
https://iopscience.iop.org/article/10.1088/1742-6596/1918/2/022015
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsvLpfK24jaRGUWa7UeAzK27qDU9kpo9NrPKZDx4FJNBg9Om1zRNWFH2v0ekt7Uh4gNbYHQe2z7bPv1r7nwpM0WL-XtkVC-fWQErTMO3KO3S_QQMnxanMmej5nqsqvHlyes4bHWJc7Gv1DVY_XrPGWX5U9Rahic2fcUbmPgXdDgjajpnecwHAarYD2GO7GKxV66HK31FCEYdDKYx1ZjTvhagh9lk3Fnp8Uyjtw1ZDlv8DOzmYixhOYF1ericZ-DkmVyqoV5qlD2b62lZy5LgSd8Z6qFo4SH4kT_-__QrImNzwWReioKEnDNjUe0JWzIOO37PfIVv_5JxPn3EgKUlbyeC2Y86rA&sig=Cg0ArKJSzNf3saidAhci&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

Seminar Nasional Fisika (SNF) 2018

IOP Conf. Series: Journal of Physics: Conf. Series 1171 (2019) 012053

IOP Publishing

doi:10.1088/1742-6596/1171/1/012053

1

The implementation of integrated remediation with 

conceptual interactive learning on momentum and impulse 

in senior high school 

H T M Silitonga, T Djudin, E Oktavianty, and Rooshardini 

Physics Education Program Study FKIP Universitas Tanjungpura Pontianak 

 

E-mail: haratua.tiur.maria@fkip.untan.ac.id  

Abstract. The study examines the effect of integrated remediation on momentum and 

impulse with conceptual interactive instruction to decrease the number of student 

misconception on Senior High School. The research employed the experimental method 

using pre-experimental design with one group pretest-posttest design and was conducted at 

SMAN 7 Pontianak involving 35 students of class X MIA taken by the intact group through 

random sampling technique. A diagnostic test which consists of 18 multiple choice 

questions. The misconception decrease was analyzed for significance by using McNemar 

test and DQM (The decreasing Quantity of the student that Misconception). The result 

shows that the integrated remediation of misconception on physics learning has a positive 

effect on students’ misconception.  

 

1.  Background 

In school learning, there are still many students who misconception in the field of physics. 

Wandersee, Mintzes, and Novak (in Suparno) explains that of the 700 studies on the field of 

physics, there are 300 that deal with misconceptions in mechanics [1]. One of the materials in the 

field of mechanics is quite a lot for the misconception that is on the material dynamic fluid. Many 

studies have shown misconceptions in the matter of momentum and impulse among others [2-4]. 

Based on interviews with teachers of physics class X in SMAN 7 Pontianak known that the 

difficulties felt by students on the material momentum and impulse are mathematical equations that 

exist in the concept makes the alternative conception of students are not built properly. The process 

of cognitive change in learning focuses more on solving problems that match the many formulas 

that must be memorized. Whereas prior to following the process of physics learning formally at 

school, students already have initial knowledge about physical concepts that they can from 

experience in everyday life. From that knowledge formed the initial concept of students about 

physics. The initial concept they brought was sometimes not appropriate or contrary to the concept 

possessed by experts. 

The results of observations conducted at SMAN 7 Pontianak also showed that on average 

66.67% of the total students of Science Class XI program in the academic year 2016-2017 had not 

reached the minimum completeness criterion (KKM). Saprianti found that 67.2% of students have 

misconceptions on the concept of continuity equation, 62.7% of students have misconceptions on 
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the concept of Bernoulli equation and 67.5% students experience misconceptions on the concept of 

applying Bernoulli equations [2]. 

In the subject of physics, if one material misconception still occurs when students study the 

other material because every material in the subject of physics is interrelated. Therefore, although 

difficult, misconceptions must still be addressed so that students do not constantly experience 

misconceptions. 

Permendikbud [5] on Curriculum 2013 explains that in the context of standardds-based 

education, competency-based curriculum and mastery learning process assessment and learning 

outcomes are parameters of achievement level of minimum competence. It suggests that students 

should change their misconceptions into correct concepts to improve learning outcomes so that the 

student's score can reach the standard minimum. 

Some of the right tips are done to help students overcome misconceptions that are looking for a 

form of error that the student has, searching for the causes, and with that understanding determine 

the appropriate way [1]. One of the most common ways to reduce student misconception is by 

doing remediation. Remediation is a process to help students overcome learning difficulties, 

especially to overcome misconception [6]. However, based on interviews with teachers at SMA 

Negeri 7 Pontianak, it was found out that teachers only do some remediation in the form of re-

learning and more often do remediation only by giving retest to students who do not reach the 

value of standard minimum because of limited time owned by the teacher when in school. The 

solution to solve this problem is to remediate misconceptions during the learning process or 

commonly known as remediation integration. 

In addition, the process of learning physics so far only based on the book-oriented formula and 

calculations. Physics learning is only to prepare students for a general repetition or a test that 

results in physics learning merely memorizing the formula for the preparation of the exam [7]. 

Learning that only prioritizes this mathematical equation will not lead to a conceptual change after 

learning so that students will stick to their misconceptions. Therefore, to overcome misconception, 

besides the need to do remediation also needed a more interactive learning process and emphasize 

to concept to happen of conceptual change to the student. So in this research conducted remediation 

activities along with the learning process using an appropriate approach that is an interactive 

conceptual approach. 

According to Mudjiarto [8], conceptually intended this approach prioritizes the understanding of 

concepts, while interactive intended in teaching and learning process is directed to occur active 

interaction between students. According to Savinainen and Scott [9], The interactive conceptual 

approach consists of four components that complement each other as follows: 1). Conceptual focus 

is that students are asked to develop concepts based on demonstrations or videos observed in 

accordance with what they understand to know early conceptions of students; 2). Classroom 

interactions are students doing the discussion in pairs to create a temporary hypothesis, as well as 

teachers, look for the cause of students experiencing misconceptions; 3). In the Research-based 

Materials, the component experiment is done as a basis for answering conceptual exercises that are 

questions of answers and test the hypotheses made by students. This conceptual exercise serves to 

overcome difficulties and misconceptions that students have, and 4). Use of texts that students are 

given text in a comic form as another source of information. At the end of the learning, students are 

asked to complete the mind map made by the teacher as the stages of confirmation of the student's 

concept changes.   

The research in the form of integration of remedy of misconception in momentum and impulse 

learning using interactive conceptual approach in SMA Negeri 7 Pontianak was conducted based 

on the result of research conducted by Hermawati [10] which found that integration activities of 

remedy misconception in learning with cognitive conflict approach on effective pressure material 

to decrease misconception with value effectiveness of DQM equal to 71.28% with high category.In 

addition, research conducted by Tajudin [11] on remediation using an interactive conceptual 
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approach with effective refutation text to improve misconception of class XII students of SMA 

Negeri 1 Semparuk on business material with effect size ES = 1.67204 (pertained high). 

2.  Method 

The research method used is experimental with Pre-Experimental Design (nondesign) research 

form with One Group Pretest-Posttest Design [12]. The population of this study are students of 

class XI IPA SMA Negeri 7 Pontianak academic year 2017/2018 who have not received learning 

about momentum and impulse 153 people. The sample in this study is all students of class XI IPA 

two which amounted to 35 people. Data collection techniques in this study is a measurement 

technique in the form of a written test (pre-test and post-test) in the form of multiple choice as 

much as 18 questions. The research instrument is in the form of Lesson Plan, Student Worksheet, 

learning text (Comics and Mind Map), and test questions validated by two lecturers of Physics 

Education FKIP Universitas Tanjungpura and one science teacher of SMA Negeri 7 Pontianak with 

validation results that the instrument used is valid with the average validity of multiple choice 

questions of 3.89 (high). Pursuant to result of the test of matter which done in SMA Negeri 7 

Pontianak obtained information that level of reliability question of choice of double equal to 0.45 

(medium) 

Pre-test and post-test results were analyzed by finding the percentage of misconceptions per 

student and the percentage of student misconceptions on each indicator before and after the 

integration of remediation activity. In this research Mc Nemar test to determine whether there is a 

change in conceptual students after the integration of remedies misconception in learning 

momentum and impulse using the conceptual approach interactive. The effectiveness of the use of 

remediation integration in momentum and impulse learning uses interactive conceptual interfaces 

to decrease the misconceptions of students using DQM. The procedure in this research consists of 

three stages: 1) Preparation Phase, 2) Stage of research implementation, 3) final stage. 

3.  Result and Discussion 

This research was conducted in SMA Negeri 7 Pontianak in grade XI IPA 2 semester one academic 

year 2017/2018 on dynamic fluid learning. There are five meetings in this study. The pre-test was 

conducted at the first meeting on 22 August 2017 using a multiple choice test with 18 reasons. It is 

to know the student's early conception. After the pre-test is completed, the implementation of 

momentum and impulse learning uses an interactive conceptual approach that integrates three 

misconception remediation activities (3 x 45 Minutes) on August 24, 2016, August 29, 2017, 

September 5, 2017. 

Post-test was conducted at the last meeting on September 12, 2017. Furthermore, the students' 

answers on the pre-test and post-test were recapitulated so that the percentage decrease in the 

number of misconceptions for each student can be seen in table 1 below:  

 

Table 1. Distribution of Student Misconception Decrease 

Number of Students %No %Nt %ΔN 

35 84.29 24.44 71.14 

 

Most students experienced a decrease in the number of misconceptions after the integration of 

misconception remediation in the learning of momentum and impulse using an interactive 

conceptual approach with an average decrease in the percentage of misconceptions per student by 

71.14%. The percentage decrease in the number of students who misconception on each indicator 

can be seen in Table 2. 
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Table 2. Recapitulation of Student Misconception Decrease for Each Indicator 

Indicator 
Experiment Class 

So% St% ΔS% 

Indicator 1 60.95 8.57 85.94 

Indicator 2 93.33 24.76 73.47 

Indicator 3 79.05 42.86 45.78 

Indicator 4 93.33 24.76 61.76 

Indicator 5 98.10 18.10 81.55 

Indicator 6 77.14 15.24 80.25 

 

The results of pre-test and post-test analysis found the percentage decrease in the number of 

students experiencing misconceptions on each of the biggest concepts that are in the indicator 1 of 

85.94% and the percentage decrease in the number of students who misconception on each of the 

smallest concepts that is on indicator three amounting to 45.78%. Based on the results of pre-test 

found the average percentage of misconception owned by students that is equal to 84.29%, whereas 

from the post-test results known the average percentage of misconceptions owned by students that 

is equal to 24.44%. Furthermore, from the results of pre-test and post-test analysis, it is known that 

there is a decrease in the number of student misconceptions after the integration of misconception 

remediation activities in the learning of momentum and impulse using an interactive conceptual 

approach with the average percentage decrease student misconception equal to 71.14%. The 

highest percentage of students misconception at the time of pre-test is indicator 5 determines the 

position of the object when the fluid flow rate in the gap between two objects is enlarged with the 

misconception percentage of 98.10%. In this indicator, almost all students answer incorrectly and 

provide reasons that are inconsistent with scientific concepts.  

In addition, changes in student misconceptions can be seen from the results of Mc Nemar test 

related to changes in student misconceptions can be seen in Table 3. 

 

Table 3. Recapitulation of Significant Changes in Student Conception in Each Indicator 

Indicator A B C D 
Mc Nemar Test 

Information 
chi-square  

Indicator 1 3 38 6 58 47.80 Significant 

Indicator 2 3 4 23 75 64.62 Significant 

Indicator 3 6 16 39 44 27.38 Significant 

Indicator 4 0 3 39 63 61.02 Significant 

Indicator 5 0 2 19 84 82.01 Significant 

Indicator 6 1 23 17 64 59.14 Significant 

Total 13 86 143 388 348.82 Significant 
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From the McNemar test results note that there is a significant conceptual change in the momentum 

and impulse after given integration activities of remediation misconception in learning momentum and 

impulse using the conceptual approach interactive. The expected change in this study is the change of 

students experiencing misconceptions to be not misconceptions. To determine the change of student 

conception is significant or insignificant after following remediation activities that are integrated into 

learning momentum and impulse using statistic approach is using McNemar test. Due to the expected 

frequency E ≥ 5, it follows by the chi-square formula (χ2). 

Based on the results of the calculation using Mc Nemar test known that there is a significant 

change of conception on all the concepts of momentum and impulse consisting of 6 indicators with the 

value of  χ2 counts of (348.82) > χtable
2 (3.84) with df = 1 and α = 5%. These results indicate that there 

are significant student conceptual changes after following the momentum and impulse learning using 

an interactive conceptual approach that integrates remedial misconceptions. 

Then the effectiveness of the integration activities of misconception remediation in learning 

momentum and impulse using the interactive conceptual approach can be seen in Table 4.  

 

Table 4. The Calculation of the Effectiveness of Decreasing the Number of Student 

Misconceptions 

The Number of Student 

Misconceptions 

Student Misconception 

Percentage 

DQM Effectiveness 

Category 

Pre-test Post-test Pre-test Post-test 

531 154 84.29 % 24.44 % 71.46% Tinggi 

 

Based on Table 4 presented, the effectiveness of remedial integration of misconception in learning 

momentum and impulse using an interactive conceptual approach is 71.46% with high effectiveness 

category. In addition to causing a decrease in student misconceptions, the integration of misconception 

remedial activities in momentum and impulse learning using an interactive conceptual approach may 

also improve learning outcomes.  

Overall, students better understand the material momentum and impulse well after following the 

learning activities using an interactive conceptual approach that integrates remedial activities of 

misconception in learning. Learning activities using an interactive conceptual approach allows for 

remediation activities to take place during the lesson. It is evidenced by the level of effectiveness that 

is high. Based on the results of the analysis using the price of DQM (Decreasing the Number 

(Quantity) of Students Misconception), obtained the average level of effectiveness of each concept of 

71.46% which is high (70 < DQM ≤ 100). These findings suggest that integration of misconceptions 

remediation in learning momentum and impulse using an interactive conceptual approach can decrease 

the percentage of students who misconception. 

Based on the reflection of learning done by the researcher, when the students' learning is not only 

told the correct concept but in each component, the interactive conceptual approach directs the 

students actively to find the concept itself through experiments using PhET simulation and simple 

experiment. Besides the students are also required to actively find the correct concept of reading 

material in the form of comic given by the teacher. Then at the end of the student worksheet, there is a 

mind map that should be filled by the students as a conclusion that serves as a strengthening and 

confirmation stages changes in student conception. It is in line with constructivism learning theory; it 

requires learning that encourages students to be active (experimentation, problem-solving) to create 

more knowledge, reflect, discuss what they have done and how students' understanding changes [13]. 

This finding is also in line with previous research by Rahardhian [14] found that integrated 

remediation in effective learning to improve student misconceptions is due to misconceptions that 

occur at the time of learning will be immediately remedied at the same time with the effectiveness of 

each student's remediation activity of 0.82 (high) and the proportion of the mean decrease of 

misconception percentage is 82.74%.In addition, research conducted by Tajudin [11] on remediation 

using an interactive conceptual approach with effective refutation text to improve misconception of 
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class XII students of SMA Negeri 1 Semparuk on business material with effect size ES = 1.67204 

(pertained high). Another study on the implications of multi-representation interactive conceptual 

approaches to improve scientific consistency and reduce the quantity of student misconceptions in 

terms of thermodynamics that has been done by Sriyansyah[15]shows that students' scientific 

consistency experienced an average increase of 39%, while the number of misconception students 

decreased the average varies in the range of 7% to 92%. 

4.  Conclusions and Suggestions 

Based on the result of the research, it can be concluded that the integration of misconception 

remediation activity in momentum and impulse learning using interactive conceptual approach can 

change student misconception significantly and can improve student learning outcomes. 

Suggestions that can be given from the research that has been conducted for further research are as 

follows: 1) The next research should be able to consider the control class as control; 2) It is 

recommended that teachers have prepared and checked whether the tools that students will use such as 

laptops can function during an investigation. 
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